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Abstract
This study assesses the impact of the change in revenue management policy (namely the increased public land recreation fees) on the
number of domestic and international travelers that visit the large, mostly well-known US National Park System sites. Baseline,
multivariate demand models were developed based on secondary data from 10 years prior to the fee policy change, and were used to
predict demand in years following the fee change. The predictions of the baseline demand models were then compared to the sites’ actual
visitation. The differences between the actual and the predicted visitation are statistically signiﬁcant, indicating that the change in the
federal agencies’ revenue management policy might have had an adverse effect on the visitation of the largest US national sites.
r 2006 Elsevier Ltd. All rights reserved.
Keywords: Revenue management; Recreation fee; Demand; Parks visitation; Tourists’ attractions

1. Introduction
In an attempt to address long-term ﬁnancial difﬁculties,
the US Congress authorized four federal agencies—the
National Park Service, the USDA Forest Service, the US
Fish and Wildlife Service and the US Bureau of Land
Management—to charge an entrance and usage fee at
selected sites. This Recreational Fee Demonstration Program (RFDP) was designed to test the four agencies’ ability
to use public land recreation fees to better maintain sites
and improve their visitors’ experiences. The federal
agencies began implementing this major change in their
revenue management policy in late 1995.
A comprehensive discussion on the controversy over fees
for use of public lands can be found in Anderson (2000),
Watson and Gamini (1999) and Winter, Palucki, and
Burkhardt (1999, pp. 207–209) where possible adverse
effects include reduced visitation, decreased public support,
non-compliance, and the exclusion of the economically
disadvantaged and minorities. For example, a mail survey
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E-mail address: zschwart@uiuc.edu (Z. Schwartz).
0261-5177/$ - see front matter r 2006 Elsevier Ltd. All rights reserved.
doi:10.1016/j.tourman.2005.12.015

of New Hampshire and Vermont households (More &
Stevens, 2000) indicates that, although widely supported,
user fees might have had a discriminatory impact on the
participation of low-income households. Addressing this
concern, Dustin, More, and McAvoy (2000) argued that
the national parks are a public good that should be fully
funded through taxes and accessible to all people. The
authors state that if certain socioeconomic groups are
excluded from public lands because of user fees, the very
purpose of public recreation becomes questionable.
Another concern (Anderson & Freimund, 2004) involves
the inappropriate impact that usage fees might have on policy
and decision-making, since the individual sites retain 80% of
the fee revenues while the other 20% is allocated to the agency
at the regional level. Accordingly, Martin (1999) asserts that
user fees have implications far beyond raising revenue and
deciding how to spend it. He encouraged the participating
agencies to develop speciﬁc objectives for their fee programs
that clearly reﬂect the agencies’ philosophies and missions and
to carefully articulate their criteria for determining what fees
to charge and when. McDonald, Noe, and Hammit (1987)
and More, Dustin, and Knopf (1996) add that as the fee
increases, so too might visitors’ expectations of beneﬁts.
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Since the program’s inception, a major concern has been
the impact on visitation as stated by Schroeder and
Louviere (1999, p. 300): ‘‘An important question in the
implementation of fee programs is how various levels and
types of fees will affect people’s decisions about whether
and how often to visit particular sites’’.
The purpose of this study is to determine whether this
national change in revenue management policy has, indeed,
affected the visitation of national park system sites, which
have been popular destinations for millions of domestic
and international travelers every year. In recent years,
numerous studies and reports have attempted to assess the
impact of recreation fees on public land visitation and use.
Some of these reports tried to anticipate the potential
impact on visitation before a fee was implemented or
increased (for example see Leuschner, Cook, Roggenbuck,
& Oderwald, 1987; Marsinko 2000, Relling et al., 1995;
Schroeder & Louviere, 1999) while others evaluated the
effect of a recreation fee on visitation after a fee had been
implemented or changed (e.g., Bamford, Manning, Forcier,
& Koenemann, 1988; Krannich, Eisenhauer, Field, Pratt,
& Luloff, 1999; Schneider, LaPointe, & Stievater, 2000).
These studies apply methods that can be grouped into two
major categories. The ﬁrst category is users/managers
survey-based, which survey respondents about their
attitudes toward usage fees and their assessment of the
likely impact on visitation (e.g, Bowker, Cordell,
& Cassandra, 1999; Fedler & Miles, 1989; Krannich
et al., 1999; Schneider et al., 2000). Some of these studies
examined intention to use or revisit these sites given a
fee level, and others looked at self-reported willingness to
pay. For example, Schneider and Budruk (1999) found
evidence that user fees might displace visitors to non-fee
areas. Their survey at a non-fee National Forest beach
area revealed that 50% of the participants selected the
site because it was free of charge and about one-third
indicated they had altered their choice because of the fee
program.
The studies and reports in the second category analyzed
actual visitation ﬁgures. Some compare visitation before a
fee was implemented or changed to the period following
the change, while others compare visitation of fee sites to
non-fee sites or among sites with different fee levels (US
Department of the Interior, US Department of Agriculture, 1998). Still other studies measure price demand
elasticity by simultaneously examining changes in visitations and changes in fees (e.g., Lindberg & Aylward 1999).
This study examines the ‘‘before’’ and ‘‘after’’ actual
visitation ﬁgures while also comparing the visitation of fee
demo sites to non-fee sites. It differs from other published
reports on the impact of the fee demo program on
visitation in that it does not simply compare visitation
ﬁgures. Rather, this study ﬁts baseline models to the
‘‘before’’ data and uses those models to predict the ‘‘after’’
values. That is, a key concept of this study is to establish
(for each of the examined parks) what the visitation would
have been if the RFDP had not been implemented.
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To the best of the authors’ knowledge, those reports that
address the effects of the demo fee program on visitation in
the National Parks system state the rather surprising
observation that little or no decrease has been detected
(Field, Krannich, Luloff, & Pratt, 1998, p. 1; Lundgren,
Lime, Waezech, & Thompson, 1997, p. 1; US Department
of the Interior, US Department of Agriculture, 1998, p. 4;
US General Accounting Ofﬁce, 1998, p. 3; US General
Accounting Ofﬁce, 2001, p. 18). Economic theory predicts
that as the price of a product or service increases, the
quantity demanded (visitation) in equilibrium decreases,
unless demand is completely inelastic or the product is
peculiarly ‘‘inferior’’ such that the substitution effect is
overcome by the perverse income effect, i.e., the product is
a Giffen good. Several explanations as to why a negative
impact was not detected have been suggested. The main
arguments are as follows:






Too few observations.
Visitation data inadequate for analysis because of
inconsistency in counting methods.
Fee hike not large enough to affect visitation.
Unique and temporary circumstances (external factors)
that affect each park’s visitation patterns.

This study asserts that 7 years after the program’s
implementation, it should be possible to detect an impact
on visitation if, as theory predicts, the visitation has indeed
changed. This paper analyzes individual national sites,
selected from a pre-deﬁned group based on visitation
volume, fee collected, and performance according to the
baseline visitation prediction model. By focusing on this
pre-selected group of parks, we enhance the likelihood of
detecting an impact, if present. Our results indicate that the
visitation of several high volume and well-known national
sites may have declined due to the change in revenue
management policy.
2. Methodology
The major building block of this study’s approach to
measuring the likely impact on visitation is ﬁtting a
baseline visitation model using data from the 10 years
prior to the implementation of the RFDP. The rationale
behind the use of a baseline model is rather straightforward. To assess the impact of the fee demo program, one
cannot simply observe the visitation after the program had
started and compare it to the period before the program.
Doing so implicitly assumes that visitation ﬁgures do not
change over time, and this assumption is not supported by
the data.
As illustrated in Fig. 1, this study uses the baseline
models ﬁtted on data prior to the program to predict
visitation in years following the implementation of the
program.
The study then calculates the difference between
predicted and actual visitation; the discrepancy between
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Data used in
fitted
prediction
models to
predict
visitation and
compare to
actual data

Data used for fitting prediction
models

1986

1995

1996

2000

Revenue management policy
change implemented in late 1995
Fig. 1. Data time line: 1985–1996 data used for model ﬁtting, 1996–2000 data used as input for prediction models and 1996–2000 actual data used for
comparison.

predicted and actual visitation is the focus of this study.
Statistically signiﬁcant deviations are an indication that the
demo fee program might have affected visitation whereas
in the absence of signiﬁcant deviations, one cannot
conclude that the fee demo program affected visitation of
national sites. The study applies two statistical tests: a
Binomial test and a w2 test. The ﬁrst evaluates whether the
proportion of negative deviations among participating sites
is signiﬁcantly larger than 50% (the expected proportion if
the fee has no impact on visitation). The second test
investigates whether fee sites’ actual visitation is more
frequently below predicted visitation when compared to
non-fee sites.

to identify and model, and these patterns are also more
likely to be stable over time.
Next, we considered the size of the fee as the
implementation of the RFDP varied signiﬁcantly among
the sites. More speciﬁcally, participating sites differed in
regard to the amounts charged under the RFDP. Economic
theory stipulates that the larger the fee, the more likely it is
to have an impact on visitation. Therefore, to ensure that
the most relevant sites are indeed being analyzed (i.e., sites
that are most likely to be affected) this study focuses on
parks with a relatively high Average Fee per Visitor
(AFPV). The calculated AFPV for each participating park
is based on FY2000 ﬁgures as follows:
AFPV ¼

2.1. Data
Our analysis focuses on a select group of national sites
— sites that had over 2,000,000 visitors in ﬁscal year 2000.
Hence, the initial sample includes 31 of the 347 US national
sites1, each with a relatively high volume of visitors. See
Exhibit A for a complete list of the initial sample. Of these
31 sites, twenty-four (24) participated in the RFDP and
seven (7) did not.
Why focus on the most-visited sites in the system? First,
it ensures that the discussion is about the most popular
sites; those with which domestic travelers and international
tourists are most familiar. Second, the large volume of
visitors might prove helpful in the process of ﬁtting a
baseline demand model. Larger, well-established sites are
more likely to exhibit patterns of visitation that are easier
1
Four parks that had more than 2,000,000 visitors in FY2000 were not
included in the initial sample. Three of them (Korean War Veterans
Memorial, National Capital Parks Central, and San Francisco Maritime
NHP) did not have enough data for the baseline model. In the fourth
park, Natchez Parkway, the counting method had changed during the
relevant period making the data inadequate for model ﬁtting.

Fee Demo revenues
.
Number of recreational visitors

The source for both ﬁgures is found in Appendix A to a
report published by the US General Accounting Ofﬁce
(2001, pp. 56–61). Only sites with AFPV4$0.50 have been
kept in the sample. Ten out of 24 participating parks with
over 2,000,000 visitors per year had an AFPV larger than
$0.50 and thus were maintained in the sample. Fourteen
parks were dropped due to their small AFPV. For details
see Column 4 of Exhibit A.
At this stage, a baseline multivariate model was ﬁtted to
predict visitation to each of the 17 remaining sites (10 fee
sites and 7 non-fee sites). A multivariate model was
preferred over a time-series for two reasons. First is the
theoretical advantage: the circumstances are such that if an
explanatory model can be ﬁtted, it can be best utilized for
forecasting. A major difﬁculty associated with forecasting
using an explanatory model involves the independent
variables: while values of the independent variables are
readily available to ﬁt the forecasting model, their values
during the period to be predicted is unknown. Predicting
the values of the independent variables, therefore, needs to
occur before the model can be used to predict the
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Visitor populations in many of these large, well-known
sites are assumed to be composed of two major elements:
domestic visitors and foreign tourists. Thus, the model
adopted to explain variation in visitation over the years in
each of the sites reﬂects these two distinct elements. Two
independent variables were included in an attempt to
explain variation in visitation over the years. The ﬁrst is the
US annual expenditure on recreation, a variable expected
to explain the number of domestic visitors to the site. Data
were obtained from Table 2, published by the Bureau of
Economic Analysis (2002). Fig. 2 shows the US annual
expenditure on recreation between 1986 and 2000.
The second variable, the annual number of international
arrivals to the US, is expected to explain the number of
international tourists who visit the sites. The number of
international arrivals to the US in each year was obtained
from the Tourism Ofﬁce, US Department of Commerce
(2002). Fig. 3 shows the international arrivals to the US
between 1986 and 2000.

150
100
50
2000

1999

1998

1997

1996

1995

0
1994

7,190,588
2,181,919
4,588,273
5,772,814
16,037,427
3,115,654
19,153,081
50,334,116
7

1993

3,073,206
199,326
3,011,813
630,325
2,027,880
2,432,348
4,460,228
30,732,055
10

1992

4,768,598
1,002,449
3,400,903
4,133,203
16,720,733
2,432,348
19,153,081
81,066,171
17

200

1991

Non fee sites

1990

Fee sites

250

1989

Mean
Standard error
Median
Standard deviation
Range
Minimum
Maximum
Sum
Number of sites

All 17 sites

300

1988

Table 1
Descriptive statistics: number of visitors in FY 2000 in 17 studied sites

1987

The dependent variable in each of the 17 ﬁtted models is
the annual number of recreational visitors to the site. Data
were obtained from the National Park Service Public Use
Statistics Ofﬁce (Street, 2002). Note that all are over

2.3. Independent variables

1986

2.2. Dependent variable

2,000,000 visitors per year because only sites with large
volumes were selected. The average number of visitors in
this sample is 4,768,598 with a standard deviation of
1,002,449. See Table 1 for more details.

Expenditure on Recreation

dependent variable. Obviously, this situation does not
apply here since the values of the independent variables
(for the ‘‘forecast’’ period) are known. Recall that this is
not a true forecast where future values are predicted but
rather an exercise in calculating what the visitation should
have been between 1996 and 2000. The values of the
independent variables during the ‘‘predicted’’ period are
known.
The second reason for preferring a multivariate model to
a time-series model is practical. Numerous time-series
models were tested with all of the 17 parks and all were
found to be extremely volatile. That is, small changes in
their parameters resulted in very large changes in the
prediction, often in the direction of the change (more or
less visitors). Moreover, many of the models’ predictions
for 3 or more years ahead (that is for FY1998 and beyond)
produced results outside of the reasonable range, i.e., very
high numbers or negative ﬁgures. It was therefore
concluded that time-series models were of little use for
this study.

1389

Year
Fig. 2. Annual personal consumption expenditures on recreation (Billions
of dollars, 1986–2000).

Table 2
Number of visitors and percentages of total number of NPS visitors (FY2000)
Sites

Visitors in all 347
sites (millions)

% (of total visitors
in 347 sites)

Visitors in 31 sites
of initial sample
(sites with over 2 m
visitors a year in
FY2000) (millions)

% (of total visitors
in 347 sites)

Visitors in the 12
sites of the ﬁnal
sample (parks with
AFPV40.5,
R2465%, Fo0.05,
p0, p1, p2o0.2)
(millions)

% (of total visitors
in 347 sites)

Fee program
Non-fee program
Total

194
92
285

68
32
100

103
50
154

36
20
56

25
18
43

9
6
15

Source: National Park Service Public Use Statistics Ofﬁce (Street, 2002).
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9
19 5
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00
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Year
Fig. 3. Annual international arrivals to the US between 1986 and 2000.

The multicollinearity diagnostic Variable Inﬂation Factor (VIF) does not indicate that severe multicollinearity
exists. The values are approximately 3.8, well below the
commonly used threshold level of 10.
2.4. The multivariate models
The baseline model was ﬁtted using data from 1986 to
1995, the 10-year period preceding the implementation of
the fee demo program. Formally, the model is given by

V iy ¼ f I y ; Ry ,
where Viy denotes the number of recreational visitors to site
i in year y, yA (1986, 1987, y, 1995), I denotes the number
of international arrivals to the US in year y, and R denotes
the annual expenditure on recreation in the US in year y.
That is, the same model was ﬁtted to all tested sites using
annual data over a period of 10 years as follows:
Recreational visitors to the site
¼ a+b(international arrivals to the US)+g(expenditure
on recreation in the US).
This produces a series of ﬁtted models (each with its own
coefﬁcients) that are then used to predict visitation during
the tested period.
The next step was to eliminate the sites for which no
model could be successfully ﬁtted. That is, we eliminated
from our examined sample those sites that failed to ﬁt a
model likely to have solid ‘‘predictive’’ power. Sites whose
ﬁtted model did not meet the following criteria were
excluded from the ﬁnal analysis:





R2465%,
Fo0.05,
p0, p1, p2o0.2.

If any of the p levels was larger than 0.2, the model was
reﬁtted without that variable. The site was maintained in
the sample only if the reduced (univariate) model met the
criteria listed above.
Why these criteria? With no set guidelines for appropriate levels, the criteria were set up somewhat arbitrarily
and sensitivity tests were conducted to assess the impact of
the criteria levels on the results (see details in the results

section). The main challenge when selecting the criteria
levels was to strike a balance between two conﬂicting goals;
namely, greater benchmark validity and greater generalization. By analyzing sites that have stronger prediction
models, one ensures that the predicted visitation ﬁgures are
valid benchmarks. In other words, it ensures that the
predictions can serve as valid reference points. This goal of
increased validity is achieved by setting conservative
criteria: the higher the R2 threshold and the lower the F
test and p values, the smaller the number of analyzed sites
and the larger the proportion of solid predictive models in
the analyzed dataset. The second desirable goal is greater
generalization, which is achieved by lessening the criteria
and by analyzing as many sites as possible so that the
results are more general. This increase in the number of
analyzed sites is achieved by adopting less conservative
criteria: a lower R2 threshold and higher p and F values.
This prediction power elimination stage with the speciﬁc
criteria listed above yielded the following: out of the 10 fee
sites, 8 met the criteria and thus remained in the sample,
while 2 participating sites were excluded. Four non-fee sites
remained in the ﬁnal sample while 3 other sites were
dropped from the study. To summarize, then, the ﬁnal
group consisted of 12 sites, of which 8 participate in the
RFDP and 4 do not. All 12 sites had over 2,000,000 visitors
in FY2000 and all have a solid baseline model to predict
visitation—R2465%, Fo0.05 and po0.2. The fee demo
revenue in each of the 8 fee sites is greater than $0.50 per
visitor.
Table 2 describes the samples in terms of number of
visitors. In FY2000 there were 285 million recreational
visitors in the entire national park system. Of those visitors,
194 million (E68%) visited sites participating in
the program and 92 million (E32%) visited non-participating sites. There were 159 million visitors in the initial
sample of 31 sites—about 56% of the total site visitors in
FY2000. The ﬁnal 8 participating sites that were examined
in the study had 25 million visitors—approximately 9% of
the total national park system visitors. The 4 nonparticipating sites in the ﬁnal sample had 18 million
visitors—around 6% of the total park system. Overall,
then, the ﬁnal sample included 43 million visitors—15% of
the total park system.
The parameters of the baseline models for each of the 12
sites are given in Table 3. Five fee sites (Glen Canyon,
Grand Canyon, Grand Teton, Jefferson Memorial and
Zion) and a single non-fee site (Vietnam Memorial) have a
prediction model that uses both the domestic travel element
and the international tourists element to explain variations
in the number of annual visitors. Three fee demo sites
(Rocky Mountain, Yellowstone and Yosemite) and a single
non-fee site (Castle Clinton) have a prediction model that is
based on the recreation expenditure variable only (domestic travelers). Two non-fee sites (Lincoln Memorial and
Statue of Liberty) and none of the fee sites had a prediction
model that is based on the number of international
travelers only.
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Table 3
Baseline models to predict visitation to 12 national sites
Site

Visitors in Average Model parameters
FY2000
fee
Intercept

Participants in fee demo program
1 Glen Canyon
2,568,111
2 Grand Canyon
4,460,228
3 Grand Teton
2,590,624
4 Jefferson
3,458,956
5 Rocky Mountain
3,185,392
6 Yellowstone
2,838,233
7 Yosemite
3,400,903
8 Zion
2,432,348
Non participants in fee
1 Castle Clinton
2 Lincoln Memorial
3 Statue of Liberty
4 Vietnam Memorial

$0.79
$5.08
$1.46
$0.63
$1.45
$2.06
$4.14
$1.42

demo program
4,588,273 NA
4,009,145 NA
5,509,706 NA
3,782,445 NA

Annual visitors to the US

Recreation expenditure

R2 (%) Adjusted F
R2 (%)

Coefﬁcient

p value Coefﬁcient

p value

Coefﬁcient

p value

2,164,893
1,589,617
NA
2,434,037
2,004,316
1,664,808
1,996,274
591,211

0.129
0.013
NA
0.001
0.000
0.000
0.000
0.004

0.081
0.031
0.039
0.031
NA
NA
NA
0.026

0.078
0.162
0.148
0.137
NA
NA
NA
0.003

17,536.85
9103.01
22,800.66
10,840.42
5399.43
8857.29
11,758.12
3907.44

0.019
0.042
0.001
0.016
0.000
0.002
0.000
0.008

70.0
88.2
88.4
65.6
87.7
73.3
87.8
96.8

58.0
84.8
85.1
55.8
86.2
70.0
86.2
95.9

0.049
0.001
0.001
0.024
0.000
0.002
0.000
0.000

1,858,004
9,087,118
1,749,491
9,639,328

0.001
0.001
0.116
0.000

NA
0.177
0.130
0.111

NA
0.003
0.001
0.122

10,617.19
NA
NA
21,384.51

0.004
NA
NA
0.109

66.5
69.7
77.9
85.5

62.4
65.9
75.1
81.3

0.004
0.003
0.001
0.001

2.5. Sensitivity tests
Two sensitivity procedures are performed following the
conclusion of the main analysis. The ﬁrst allows for various
window sizes, that is, it varies the time between the event
(the introduction of the fee demo program) and the
measurement of its impact. The impact of the fee on
visitation is recalculated with windows of 1, 2 and 3 years.
The second procedure tests whether threshold values of the
prediction model ﬁtting criteria determine the results and
conclusion of this study. In other words, the procedure
attempts to assess how the conclusions regarding the
impact of the fees on visitation might change had this study
used different levels of parameters when excluding sites
from the ﬁnal sample because their prediction model did
not perform well enough. The criteria were both strengthened and relaxed and the impact of fees on visitation
recalculated with each change.
3. Results
The baseline model ﬁtted on data from 1986 to 1995
generates predictions for the number of visitors at each of
the 12 sites for the 1996–2000 period. These predictions
are based on the actual number of international visitors to
the US as well as on the actual expenditure on recreation in
the US during the ‘‘predicted’’ period. The generated
predictions for 1996–2000 are then compared with
the actual site visitation ﬁgures for the same period.
Fig. 4 illustrates the results of one site (Zion). Note that
the ﬁtted and the predicted line represent a multivariate
model. Fig. 4 demonstrates that from 1996 to 2000,
the actual number of visitors to Zion is below the
prediction.
A full report of the results appears in Exhibit B and is
summarized in Table 4. When the actual number of visitors

exceeds the prediction for that year, the tabulated value
in Table 4 is 1. When the actual number of visitors is
below the predicted one, the tabulated value is (1).
Exhibit B demonstrates that overall (in 8 fee sites analyzed
from 1996 to 2000) there were approximately 16 million
fewer visitors than were predicted, representing a drop of
roughly 11 percent in annual visitation compared to the
prediction.
The question of whether the increase in entrance and
usage fee affects the number of visitors is addressed by
analyzing the data of the fee sites, shown in the
upper section of Table 4. Analyzing the fee sites’ 5 years
of data, one can discern whether the deviation of the
actual from the predicted is statistically signiﬁcant.
Additionally, one can also compare the results of the fee
sites to the non-fee sites (compare the upper section
of Table 4 to the lower one). While this additional analysis
is desirable, it is not necessary, as the ﬁrst method
should sufﬁce. The advantage of adding the second
test (comparing the two groups) is that the non-fee sites
serve as a control group. Unfortunately, due to the nonrandom manner in which the NPS originally assigned the
100 sites to the program, the non-fee sites are considerably
different from the fee demo sites. Consequently, the group
of 4 non-fee sites is composed of eastern monuments that
are hardly comparable to the 8, mostly western, fee sites,
which makes the comparison somewhat invalid. While
both tests (fee sites only and fee vs. non fee sites) are
conducted and discussed below, the reader should bear in
mind that the value of the second (control group) test is
somewhat questionable as the two groups are considerably
different.
Among the sites participating in the program, 33 of 40
actual annual visitation Figs. (8 sites over a 5 year period)
were less than the model predictions. That is, in the period
between 1996 and 2000, 83% of the annual visitation
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Fig. 4. A typical ﬁtted model, prediction, and actual visitation — Zion NP (1986–2000).
Table 4
Deviation of actual number of visitors from model prediction. Cell value is
1 if actual higher than prediction or (–1) if lower
1996

1997

1998

1999

2000

Fee demo sites
Glen Canyon
Grand Canyon
Grand Teton
Jefferson
Rocky Mountain
Yellowstone
Yosemite
Zion

1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1

Non-fee demo sites
Castle Clinton
Lincoln Memorial
Statue of Liberty
Vietnam Memorial

1
1
1
1

1
1
1
1

1
1
1
1

1
1
1
1

1
1
1
1

ﬁgures were less than the predicted values. Can one
conclude that the proportion of sites with annual visitation
below prediction is higher than 50%? The hypotheses are:
Ha0. Proportion p0.50.
Ha1. Proportion40.50.
Applying the binomial test we reject Ha0 with po 0.001
and conclude that the population proportion of visitation
which is lower than the prediction is signiﬁcantly greater
than 50%.
Are the two groups (fee and non-fee sites) homogeneous
with respect to the deviation of number of actual visitors
from the prediction? Table 5 outlines the data in a 2  2
contingency table.
Hb0 is the hypothesis which states that the two
populations represented by the two groups in the study

Table 5
Deviation from predicted annual visitation in the two groups of national
parks between 1996 and 2000

Fee demo sites
Non-fee demo
sites
Total

Higher than
prediction

Lower than
prediction

Total

7
15

33
5

40
20

22

38

60

are homogeneous with respect to deviations of actual
visitation from the prediction. Formally that is:
Hb0. The sampled populations are homogeneous.
Hb1. The sampled populations are not homogeneous.
Using the w2 test, Hb0 is rejected with po0.001—one
rejects the null hypothesis that the sampled population is
homogenous with respect to deviations of actual visitations
from the prediction. That is, we conclude that the sampled
populations differ in their deviation from the predicted
level of visitation and that this difference is statistically
signiﬁcant. In summary, our analysis and the results of the
two statistical tests indicate that, as established by
economic theory, the revenue management policy change
to higher fees has resulted in decreased visitation.
3.1. Sensitivity analysis: window size
Studies that measure the impact of an event on human
behavior often analyze a period that starts after some time
has elapsed rather than a period that starts immediately
following the event. This waiting period between the event
and the time the impact is measured is often called a

ARTICLE IN PRESS
Z. Schwartz, L.-C. Lin / Tourism Management 27 (2006) 1386–1396

window. (For use of windows in other disciplines see, for
example, studies on the reaction of ﬁnancial markets to
regulation and to other external events). Windows are used
because it often takes time for people to become aware of
an event and to modify their behavior in response to the
event. Evidence from the literature on visitors’ reactions to
the fee demo program supports this notion. Researchers
found that early in the fee demo program, most visitors
(60%) were not aware of the new fees before coming to the
park (Lundgren et al., 1997). As time passes, however,
more people become aware of the program. To reduce the
proportion of visitors who are unaware of the new fees
before arriving to the park, then, one could better analyze
visitation ﬁgures and their deviations from predicted levels
by allowing for a window of 1, 2 or even 3 years. That is,
analyzing visitation ﬁgures from 1997 to 2000, from 1998
to 2000 or from 1999 to 2000. There are, however, two
major disadvantages to using a window in this particular
setup. The ﬁrst is the smaller number of observation: the
longer the window the shorter the analyzed period. Fewer
observations might be especially problematic with the w2
test, for which many researchers argue that a minimum
number of observations per cell is required. A second
concern is the accuracy of the prediction: a longer window
means that more periods that are closer to the model-ﬁtting
period are excluded from the forecasted sample, leaving the
sample with a larger proportion of periods ahead (the
forecasts are more into the future). It is well established in
forecasting literature that forecast accuracy most often
deteriorates with longer or a great number of forecasted
periods. Thus, a longer window increases the proportion of
inaccurate predictions in the analyzed sample. While there
is no reason to assume that the prediction inaccuracy is
biased (that is, there is no basis to assume that the
inaccuracy has a certain direction that is likely to affect the
results of this study), a larger proportion of inaccurate
predictions reduces the overall validity of the results.
Nevertheless, despite these two concerns regarding the use
of a window, our tests indicate that the results of this study
do not change when the window is increased. The binomial
and the w2 tests reject the null hypothesis with po0.003 for
all window sizes, indicating again the robustness of the
results.
3.2. Sensitivity analysis: demand model selection criterion
To test the impact of the speciﬁc criterion values, we
varied the thresholds and looked for signiﬁcant changes in
the results. The value of R2 was modiﬁed so that more (and
then fewer) sites were analyzed. Note that R2 was the only
effective threshold and thus there was no need to vary the p
and F levels. First, we lowered the R2 threshold from 65%
to 40%. As shown in Exhibit A, if the threshold level of R2
is reduced to 40%, 2 fee sites (Acadia and Olympic) are
added to the pool of analyzed sites. With ﬁve additional
annual observations above the prediction and ﬁve below it,
the statistical signiﬁcance of both tests is unchanged and
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the conclusion is the same: both Ha0 and Hb0 are rejected
with po0.001. If the threshold level of R2 is increased from
65% to 80% then 3 fee sites (Glen Canyon, Jefferson and
Yellowstone) as well as 3 non-fee sites (Castle Clinton,
Lincoln Memorial and Statue of Liberty) are eliminated
from the sample. Since only a single site is left in the nonfee group, the second (‘‘control group’’) test cannot be
performed and only Hb0 can be tested; again, though, the
results do not change. With 20 observations below the
models’ prediction and no observations above the prediction, it is statistically signiﬁcant with po0.001. This is a
strong indication that the criterion levels had no impact on
the results of the study despite the fact that the levels were
set somewhat arbitrarily.
4. Conclusion and limitation
This study evaluates the impact of a modiﬁed federal
revenue management policy on the demand for popular
public land tourists’ destinations. Speciﬁcally, it studies the
impact of the 1995 recreational fee demonstration program
on visitation of US national park system sites with over
2,000,000 visitors per year. This study starts by ﬁtting a
demand model to data from years prior to the program’s
implementation and continues to predict visitation in
following years. The difference between the actual number
of visitors and the predicted visitation in the years
following the implementation of the program is tested for
statistical signiﬁcance and also compared to the same
deviations from predictions for national sites that do not
participate in the fee demo program. The results indicate
that the recreational fee demo program has most likely
reduced the number of visitors. The estimated decline in
visitation is of considerable proportion: 16 million (or
22%) over a period of 5 years. It indicates that beyond
being statistically signiﬁcant, the impact is also practically
signiﬁcant and has public policy implications.
4.1. Non-random sample and the generalization of the
results
Given the non-random manner in which the sampled
sites were selected, it cannot be argued that visitation of all
national sites is likely to react in the same manner. Only the
largest sites (in terms of the number of visitors) were
considered. Those large, mostly famous sites are likely to
attract different segments of the population with different
usage patterns and different reactions to recreation fees.
Reducing the sample by eliminating sites where we could
not ﬁt a solid predictive model might further aggravate the
problem of non-representation. Not being able to ﬁt a
model indicates that these sites’ visitation patterns might be
different and, as such, visitors of these excluded sites might
react differently to the recreation fees. Although the
sensitivity test reported above indicated that the threshold
levels have not affected the results, it is worth noting that
(by deﬁnition) the prediction power of the models (added
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as the threshold level was lessened for the sensitivity test)
was weaker. This issue is addressed in the following
section.

than that of market saturation (if market saturation exists
at all).

4.2. Assumptions

4.3. Future research

The major underlying assumption in any data-based
forecasting method is that past patterns continue during
the predicted period. In particular, this study assumes that
the model ﬁtted on 1986–1995 data does not change during
the ‘‘predicted’’ period of 1996–2000. In other words, the
relationship between the two independent variables (recreation expenditure and number of arrivals to the US) and
the dependent variable of sites’ visitation remains the same
over the tested period. If, for any reason, the relationship
identiﬁed does not apply to the ‘‘predicted’’ period then the
predicted visitation is not accurate. One reason for such a
decline in the relevance of the ﬁtted model might be the
impact of another factor, one that was not part of the
model. This factor could emerge unexpectedly during the
‘‘predicted’’ period. Alternatively, it could be one that
gains importance over time and, while not signiﬁcant
during the ﬁtted period, its impact later becomes evident
during the predicted period. Such a factor might be, for
example, market saturation. It can be argued that as the
market becomes saturated over time, visitation per site
declines. That is, the decrease in visitation to national sites
is due to an increase in the number of alternatives available
to the visitor — be it an increase in the number of NPS sites
or perhaps an increase in the number of comparable
destinations/activities that offer similar utilities and compete for the same traveler population. While the second test
cannot fully overrule the impact of market saturation (or
the impact of sudden introduction of other relevant
factors), it does indicate that, if it exists, the role of market
saturation is not signiﬁcant. Visitation to fee sites
decreased signiﬁcantly more than visitation to non-fee
sites. Unless there is a reason to believe that the non-fee
sites are not susceptible to market saturation, the fee/nonfee comparison indicates that the impact of a fee is stronger

A natural extension to this work would address the issue
of more sites through a different approach to the baseline
model. Twelve sites were excluded from the ﬁnal analysis in
this study simply because the baseline model ﬁtted to their
data did not meet the criteria set in advance. Other
approaches to modeling the visitation patterns in the
national sites might produce stronger prediction models
that could then be used to predict visitation in the tested
period. That approach will allow increasing the number of
analyzed sites without compromising the benchmark
validity. Another promising avenue for further research is
to add a third group to the analysis: the group of program
participating parks for which the AFPV is less than $0.50.
Economic theory predicts that in these parks the decrease
in visitation should be somewhat smaller than in those sites
tested in this study (AFPV4$0.50). Finally, it would be
useful to investigate the way in which different segments of
the population are affected by the program. Efforts by the
national park system authorities to stem the reduction in
visitation would be more effective if the different segments
and their reactions to new revenue management policy
were better understood.
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Appendix
See Tables A1 and A2.

Table A1
Exhibit A: Data: sites with over 2,000,000 visitors in FY2000 included in the initial sample

1
2
3
4
5
6
7
8
9
10
11
12
13

Park

Visitation in 2000

Demo fee

Acadia
Blue Ridge Parkway
Cape Code
Cape Hatteras
Castle Clinton
Chattahoochee River
Chesapeake & Ohio Canal
Colonial
Cuyahoga Valley
Delaware Water Gap
Gateway
George Washington
Glen Canyon

2,469,238
19,153,081
4,581,169
2,647,383
4,588,273
2,659,709
3,115,654
3,153,600
3,324,918
4,900,745
7,927,567
7,897,161
2,568,111

Yes
No
Yes
Yes
No
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes

Average fee

o
o
o
o
o
o
o
o

$0.91
0
$0.50
$0.50
0
$0.50
0
$0.50
$0.50
$0.50
$0.50
$0.50
$0.79

R2 (%)

Reason for exclusiona

45.0
16.0

Low
Low
Low
Low

R2
R2
fee
fee

Low
Low
Low
Low
Low
Low
Low

fee
R2
fee
fee
fee
fee
fee

66.5
34.1

70.0
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Table A1 (continued )

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Park

Visitation in 2000

Demo fee

Average fee

Golden Gate
Grand Canyon
Grand Teton
Great Smoky Mountains
Gulf Islands
Independence
Jefferson National Expn
Lake Mead
Lincoln Memorial
Olympic
Point Reyes
Rock Creek Park
Rocky Mountain
Statue of Liberty
Vietnam Veterans Mem
Yellowstone
Yosemite
Zion

14,486,065
4,460,228
2,590,924
10,175,812
4,590,595
3,179,157
3,458,956
8,755,005
4,009,145
3,327,722
2,325,336
2,039,559
3,185,392
5,509,706
3,782,445
2,838,233
3,400,903
2,432,348

Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
No
No
Yes
Yes
Yes

o $0.50
$5.08
$1.46
0
o $0.50
o $0.50
$0.63
o $0.50
0
$0.54
o $0.50
o $0.50
$1.45
0
0
$2.06
$4.14
$1.42

R2 (%)

Reason for exclusiona
Low fee

88.2
88.4
23.2

Low R2
Low fee
Low fee

65.6
Low fee
69.7
53.1

Low R2
Low fee
Low fee

87.7
77.9
85.5
73.3
87.8
96.8

Note: The blank spaces in the R2 column indicate that R2 was not calculated.
a
Twelve sites were included in the ﬁnal sample.

Table A2
Exhibit B: Actual vs. predicted number of visitors at the 12 analyzed sites in the years 1996–2000
Year

Actual

Prediction

Variance
%

1996
1997
1998
1999
2000

2,505,004
2,430,781
2,442,990
2,639,860
2,568,111

Glen Canyon
2,566,537
2.4
2,404,844
1.1
2,034,630
20.1
1,889,893
39.7
1,780,211
44.3

4,537,703
4,791,668
4,239,682
4,575,124
4,460,228

1996
1997
1998
1999
2000

Rocky Mountain
2,923,755
3,036,146
3.7
2,965,354
3,117,677
4.9
3,035,422
3,197,589
5.1
3,186,323
3,294,238
3.3
3,185,392
3,387,648
6.0

3,012,171
2,889,513
3,120,830
3,131,381
2,838,233

Yellowstone
3,357,437
3,491,182
3,622,270
3,780,816
3,934,047

10.3
17.2
13.8
17.2
27.9

1996
1997
1998
1999
2000

Statue of Liberty
4,494,076
4,295,416
4,738,388
4,461,502
5,200,633
4,283,248
5,370,015
4,555,735
5,509,706
4,867,740

3,753,944
4,109,013
4,390,268
4,467,492
4,588,273

Castle Clinton
3,886,950
4,047,270
4,204,404
4,394,452
4,578,129

3.4
1.5
4.4
1.7
0.2

4.6
6.2
21.4
17.9
13.2

Actual

Prediction

Variance
%

Grand Canyon
4,771,113
4.9
4,948,186
3.2
5,040,391
15.9
5,268,332
13.2
5,500,238
18.9
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